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(54)  Apparatus  for  the  application  of  a  gasket  inside  closures  comprising  a  cup,  such  as  a  screw-on  and  crown  caps. 
@  The  aparatus  comprises  a  plastic  material  batching 
carousel  (3)  carrying  a  plurality  of  shuttles,  and  elements 
which  take  and  leave  batches  of  plastic  material  therein  sup- 
plied  by  an  extruder  (2).  A  first  star  wheel  (6)  transfers"  shuttles 
having  batches  placed  therein  towards  a  forming  carousel  (4) 
where  the  batches  of  plastic  material  are  pressed  to  form 
round  gaskets  (13).  A  second  star  wheel  (7)  is  adapted  to 
transfer  shuttles  with  the  molded  gaskets  (13)  towards  a  furth- 
er  carousel  (5),  where  elements  are  provided  to  extract  the 
round  gaskets  (13)  from  the  shuttles  and  to  introduce  them 
into  cups  (14).  At  the  bottom  of  the  inserting  carousel  (5)  a  star 
wheel  (9)  for  moving  away  completed  closures  (15)  and  a  star 

m  wheel  (8)  for  transferring  the  evacuated  shuttles  towards  the 
^   batching  carousel  (3)  are  provided.  ( 
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« r r « K r t i u i   i-uk  iHt  APPLICATION  OF  A  GASKET  INSIDE 

CLOSURES  COMPRISING  A  CUP  ,  SUCH  AS  SCREW-ON  AND  CROWN 

CAPS" 

This   i n v e n t i o n   r e l a t e s   to  an  a p p a r a t u s   f o r   t h e  

a p p l i c a t i o n   of  a  g a s k e t   i n s i d e   c l o s u r e s   c o m p r i s i n g   a 

cup ,   such  as  s c r e w - o n   and  crown  c a p s .  

The  t e c h n o l o g i e s   known  up  to  now  c o n c e r n i n g   t h e  

a p p l i c a t i o n   of  g a s k e t s   i n s i d e   c l o s u r e s   of  t h e   a b o v e  

m e n t i o n e d   t y p e   f o r e s e e ,   as  a  s t a r t i n g   e l e m e n t ,   t h e  

e x t r u s i o n   of  a  b e l t   h a v i n g   a  s u i t a b l e   t h i c k n e s s   and  t h e  

b l a n k i n g   of  d i s k e t t s   f rom  such  b e l t   which   a r e   t h e n  

i n s e r t e d   i n t o   cups   f o r   t h e   c o m p l e t i o n   of  the   c l o s u r e s .  

T h r o u g h   the   known  t e c h n o l o g i e s   t h e r e   a r e   not   n e g l i g i b l e  

i n c o n v e n i e n c e s   to  be  t a k e n   b a c k ,   above   a l l ,   to  t he   f a c t  

t h a t   t h r o u g h   the   b l a n k i n g   a  l o t   of  s c r a p s   is  p r o d u c e d ;  

m o r e o v e r ,   the   f l a t   c o n f i g u r a t i o n   of  t he   e x t r u d e d   b e l t  

does  no t   a l l o w   to  model   t h e   s h a p e   of  t he   g a s k e t   f o r  

a d a p t i n g   them  to  the   mouth   of  the   c o n t a i n e r s   t h e y   a r e  

to  be  a p p l i e d   a t .  

T h e r e f o r e ,   t he   t e c h n i c a l   t a s k   of  t h i s   i n v e n t i o n   i s  

to  p r o p o s e   an  a p p a r a t u s   by  which  the  i n c o n v e n i e n c e s   o f  

the  known  t e c h n o l o g i e s   a re   s u b s t a n t i a l l y   r e d u c e d .  

Such  t a s k   is  a t t a i n e d   by  means  of  an  a p p a r a t u s  

which  is  c h a r a c t e r i z e d   by  t he   f a c t   t h a t   i t   i n c l u d e s   a 

b a t c h i n g   c a r o u s e l   of  p l a s t i c   m a t e r i a l   b e a r i n g ,   on  a 

h o r i z o n t a l   p l a n ,   a  p l u r a l i t y   of  s h u t t l e s ,  

o e r i p h e r i c a l   ly  d i s t r i b u t e d   a r o u n d   i t   and ,   on  the   u p p e r  

p a r t   of  i t ,   p r o v i d e d   w i t h   a  r e c e s s ,   e l e m e n t s   to  t a k e  

and  l e a v e   b a t c h e s   of  p l a s t i c   m a t e r i a l   t a k e n   *  f rom  an 

s x t r u d e r   i n s i d e   t he   r e c e s s e s ,   a  f i r s t   s t a r   f o r  
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t r a n s f e r r i n g   t he   s h u t t l e s   f rom  such   b a t c h i n g   c a r o u s e l  

to   a  f o r m i n g   c a r o u s e l   whe re   t h e   b a t c h e s   of  p l a s t i c  

m a t e r i a l   a re   p r e s s e d   to  form  r o u n d   g a s k e t s ,   a  s e c o n d  

s t a r   f o r   t r a n s f e r r i n g   t he   s h u t t l e s   h a v i n g   t he   m o l d e d  

g a s k e t s   to  an  i n s e r t i n g   c a r o u s e l   f o r   mov ing   the   m o l d e d  

g a s k e t s   i n t o   t he   c u p s ;   t he   c a r o u s e l   i n c l u d e s   c o n v e y a n c e  

e l e m e n t s   of  t he   cups   a l o n g   a  way  o v e r   t he   s h u t t l e s   a n d  

t a k i n g   e l e m e n t s   to  r emove   the   g a s k e t s   u p s t r e a m   of  s u c h  

c o n v e y a n c e   and  l e a v i n g   e l e m e n t s   of  t he   same  a l o n g   s a i d  

way;   a  t h i r d   s t a r   f o r   t r a n s f e r r i n g   t h e   e v a c u a t e d  

s h u t t l e s   f rom  t he   i n s e r t i n g   c a r o u s e l   to  t he   b a t c h i n g  

c a r o u s e l   and  m o v i n g   away  e l e m e n t s   f o r   t he   c u p s  

c o n t a i n i n g   t h e   g a s k e t s .  

F u r t h e r   f e a t u r e s   c o n c e r n i n g   t h i s   i n v e n t i o n   w i l l   b e  

b e t t e r   e x p l a i n e d   f rom  t he   f o l l o w i n g   d e s c r i p t i o n   of  a 

p r e f e r r e d   e m b o d i m e n t ,   i l l u s t r a t e d   by  way  of  e x a m p l e   i n  

t h e   a t t a c h e d   d r a w i n g s ,   w h e r e :  

F i g .   1  shows  a  p l a n   v iew  of  t he   a p p a r a t u s ;  

F i g .   2  is  a  v e r t i c a l   s e c t i o n   view  a c c o r d i n g   t o  

p l a n   1  1  -  1  1  of  F i g .   1 ;  

F i g .   3  is  a  v e r t i c a l   s e c t i o n   view  a c c o r d i n g   t o  

p l a n   1  1  1  -  1  1  1  of  F i g .   1;  a n d  

F i g .   4  is  a  v e r t i c a l   s e c t i o n   view  a c c o r d i n g   t o  

p l a n   IV-  1  V  of  F i g .   1 .  

B e f o r e   a n a l y z i n g   t he   a p p a r a t u s   in  d e t a i l ,   in  o r d e r  

to   make  e a s i e r   t he   u n d e r s t a n d i n g   of  i t s   s t r u c t u r e   a n d  

w o r k i n g ,   h e r e a f t e r   t h e r e   is  p r e l i m i n a r y   d e s c r i p t i o n  

w i t h   r e f e r e n c e   to  F i g .   1.  In  F i g .   1,  1  is  the   bed  o r  

b a s e   of  t he   a p p a r a t u s   on  wh ich   t h e r e   a re   a s s e m b l e d   t h e  

e x t r u d e r   2  s u p p l y i n g   t he   p l a s t i c   m a t e r i a l   f o r   t h e  
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yflSNeL  ur  i m e r   m o l d i n g   and  t h r e e   c a r o u s e l s   or  t u r r e t s  

3 , 4 , 5   p l a c e d   a c c o r d i n g   to  t he   v e r t i c e s   of  an  
e q u i l a t e r a l   t r i a n g l e   and  t he   t h r e e   of  them  r e v o l v i n g   i n  

a  c l o c k w i s e   d i r e c t i o n   A. 

B e t w e e n   t h e   c a r o u s e l s   3 , 4 , 5   t h e r e   are   i n t e r p o s e d  
t h r e e   d e v i c e s   or  t r a n s f e r   s t a r   w h e e l s   6 , 7 , 8   a i l   of  t h e m  

r e v o l v i n g   in  d i r e c t i o n   B  and  t a n g e n t i a l   to  t h e  

c a r o u s e l s   t h e m s e l v e s .   The  s t a r   whee l   9  t h a t   moves  a w a y  
: o m p l e t e   c l o s u r e s   a l s o   r e v o l v e s   in  d i r e c t i o n   B.  T h e  

t r a n s f e r   c a r o u s e l s   and  s t a r s   a re   p e r i   p h e r i   ca  1  l y  
o r o v i d e d   w i t h   s e m i c i r c u l a r   s e a t s   e q u i d i s t a n t  

t a n g e n t i a l l y   in  wh ich   r o u n d   e l e m e n t   s h u t t l e s   o r  
i n d i v i d u a l   m o l d s   10  a re   i n s e r t e d .   On  the   u p p e r   f a c e   o f  

each  mold  10  t h e r e   is  a  r e c e s s   or  h o l l o w   11  f o r   t h e  

n o l d i n g   of  t he   p l a s t i c   g a s k e t s   or  l i n e r s   13.  As  one  c a n  

see  in  F i g .   1,  t he   s h u t t l e s   10  g i v e   r i s e   to  a  c l o s e d  

t r a i n   r i n g   s h a p e d   p r o c e e d i n g   z i g z a g   a l t e r n a t i v e l y   i n  

d i r e c t i o n s   A  and  B  f o l l o w i n g   a  t r a j e c t o r y   t h a t   i s  

: l o v e r   s h a p e d .  

The  a p p a r a t u s   works   in  the   f o l l o w i n g   way.  I n  

: a r o u s e l   3,  t he   s o f t e n e d   p l a s t i c   m a t e r i a l   s u p p l i e d   by  

the  e x t r u d e r   2  is  d e p o s i t e d   in  s m a l l   b a t c h e s   or  p e l l e t s  

12  in  t he   h o l l o w s   11  of  t he   s h u t t l e s   10.  The  s t a r   6 

s r o v i d e s   to  t r a n s f e r   t he   s h u t t l e s   10  to  t h e   f o r m i n g  

: a r o u s e l   4  whe re   t he   b a t c h e s ,   due  to  the   a c t i o n   o f  

s u i t a b l e   p u n c h e s   ,  a r e   s q u e e z e d   to  t a k e   the   s h a p e   o f  

the  h o l l o w   11  t h u s   g i v i n g   r i s e   to  round   g a s k e t s   13.  The  

s q u e e z i n g   of  t he   b a t c h e s   is  e f f e c t e d   on  a  r o t a t i n g  

i n g l e   of  a b o u t   60°  i n c l u d e d   b e t w e e n   r a d i u s   C  and  D 

/ h e r e   C  is  t he   r a d i u s   j o i n i n g   the   r o t a t i o n   c e n t e r   o f  
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c a r o u s e l   4  w i t h   t h e   t a n g e n t   p o i n t   of  t h e   c a r o u s e l   4 

w i t h   s t a r   6 .  

From  c a r o u s e l   4  s h u t t l e s   a r e   t a k e n   by  means   o f  

s t a r   7  to  c a r o u s e l   5.  Along  the   a n g u l a r   s e c t i o n   w h i c h ,  

f rom  t he   t a n g e n t   p o i n t   of  s t a r   7  w i t h   c a r o u s e l   5 ,  

s y m b o l i z e d   by  r a d i u s   E,  s t r e t c h e s   f o r   a b o u t   75°  u n t i l  

r a d i u s   F,  s u i t a b l e   t a k i n g   e l e m e n t s   d e s c r i b e d   more  i n  

d e t a i l   h e r e i n a f t e r ,   e x t r a c t   t he   g a s k e t   13  f rom  t h e  

h o l l o w   11  of  t h e   s h u t t l e s   and  i n s e r t   them  i n t o   cups   o r  

c l o s u r e s   14  fed   in  c a r o u s e U 5   and  s u p p o r t e d   at  a  h e i g h t  

b e t w e e n   g a s k e t s   13  and  s h u t t l e s   1 0 .  

The  d e p o s i t   of  t he   g a s k e t s   i n s i d e   t he   cups   14  i s  

c o m p l e t e d   a f t e r   a  r o t a t i o n   of  a b o u t   165°  s t a r t i n g   f r o m  

t h e   a n g u l a r   p o s i t i o n   E,  in  l i n e   w i t h   r a d i u s   G.  When 

t h i s   p h a s e   is  c a r r i e d   o u t ,   t h e   l i n e d   c l o s u r e s   15  ( t h a t  

is  cups   14  c o n t a i n i n g   g a s k e t s   13)  a r e   t r a n s f e r r e d   t o  

t he   m o v i n g   away  s t a r   9  and  t h e n   g u i d e d   to   t h e  

c o l l e c t i n g   p o i n t .  

With  p a r t i c u l a r   r e f e r e n c e   to  F i g .   2,  c a r o u s e l   3 

i n c l u d e s   a  h o r i z o n t a l   and  s t a t i o n a r y   p l a t e   16  wh ich   i s  

s u p p o r t e d   by  means  of  a  s p a c e r   r i n g   17,  by  a  c o u p l i n g  

18  wh ich   r i s e s   f rom  a  bed  or  b a s e   1  to  wh ich   i t   i s  

i n t e g r a l l y   a t t a c h e d .   A  v e r t i c a l   s h a f t   19  is  r e v o l v i n g l y  

s u p p o r t e d   in  c o y p l i n g   18;  to  t h i s   s h a f t   a  c y l i n d r i c a l  

body  20  is  r p t a t i p g l y   i n t e g r a l l y   a t t a c h e d .   S h a f t   19 

r e c e i v e s   m o t i o n   f rom  a  m o t o r   a s s e m b l y   p l a c e d   in  bed  1 

and  no t   d e s c r i b e d   h e r e   b e c a u s e   i t   is  c o m p l e t e l y  

t r a d i t i o n a l   and  u n r e l a t e d   to  t h i s   i n v e n t i o n .  

A  p l a t e   21  is  l o w e r l y   c e n t e r e d   to  body  20  a n d  

f i x e d   c o a x i a l l y   to  s h a f t   19;  t h i s   p l a t e   p r o v i d e s   a l o n g  



-  5  -  
• 0 2 0 7 3 . 8  

t he   p e r i p h e r y   a  p l u r a l i t y   of  r e c e s s e s   o r  

s e m i c y l   i n d r i c a l   s e a t s   22  e q u i d i s t a n t   and  o p e n e d   t o w a r d s  

the   o u t s i d e   o f ,   t h e   p l a t e   21  g i v i n g   i t   the   a s p e c t   of  a 

c o g w h e e l .   A round   p l a t e   21,  whose  r a d i a l   d i s t a n c e   f r o m  

the   b o t t o m   of  s e a t s   2'c  is  e q u a l   to  t he   d i a m e t e r   of  t h e  

s e a t s   t h e m s e l v e s ,   s t r e t c h e s   an  edge  or  g u i d e   member  23 

c o n c e n t r i c   to  s h a f t   19.  In  s e a t s   22  the   s h u t t l e s   10 

f i n d   room,   e x t e r n a l l y ,   r e s t i n g   a g a i n s t   edge   23  t h u s  

g u i d i n g   them  a l o n g   a  c i r c u l a r   way.  In  body  20,  in  l i n e  

w i t h   s e a t s   22,   t h e r e   a r e   p r o v i d e d   v e r t i c a l   s e a t s   24  i n  

wh ich   t h e r e   a re   s l i d i n g   e l e m e n t s   f o r   t a k i n g   t he   b a t c h e s  

12  of  p l a s t i c   m a t e r i a l   s u p p l i e d   by  e x t r u d e r   2  a n d  

i n t r o d u c i n g   them  i n t o   t he   h o l l o w s   11  of  the   s h u t t l e s .  

Such  e l e m e n t s   i n c l u d e   a  c y l i n d r i c a l   e l e m e n t   25  a x i a l   1  y 

p i e r c e d   w h i c h ,   in  t he   l o w e r   p a r t ,   is  p r o v i d e d   wi th   a 

s o r t   of  s p o o n   26  t u r n e d   in  the   r o t a t i n g   d i r e c t i o n   A  o f  

c a r o u s e l   3.  The  spoon   26  is  o b t a i n e d   by  c u t t i n g ,   on  a 

l o n g i t u d i n a l   p l a n ,   a  r e d u c e d   t u b u l a r   p a r t   of  c y l i n d e r  

25  so  t h a t   t h e   spoon   t a k e s   the   s h a p e   of  a  h o l l o w  

s e m i c y l   i n d e r .  

A x i a l l y   to  t he   c y l i n d e r   25,  t h e r e   is  a s s e m b l e d   a 

s m a l l   p i p e   27  whose   l ower   end  is  o p e n e d   and  s t r e t c h e s  

i n t o   s p o o n   25  w h i l e   t he   u p p e r   end  is  in  c o m m u n i c a t i o n  

by  means   of  a  c o n n e c t i o n   28  w i t h   a  h o l e   29  made  i n s i d e  

a  g u i d e   30.  Gu ide   30  is  p l a c e d   w i t h i n   a  s e a t   31  o f  

the   c y l i n d r i c a l   e l e m e n t   25  in  o r d e r   to  s l i d e   p a r a l l e l  

to  t he   r o t a t i o n   a x i s   of  the   c a r o u s e l .   The  c y l i n d r i c a l  

e l e m e n t   25  is  p r e v e n t e d   f rom  r o t a t i n g   in  s e a t   24  by 

means  of  key  32  s l i d i n g   in  a  s l o t   33  of  body  20.  T h e  

c y l i n d r i c a l   e l e m e n t   25  is  v e r t i c a l l y   o p e r a t e d   by  a  cam 
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34  in  w h i c h   t h e r e   is  a  p in   35  c a n t i l e v e r e d   a s s e m b l e d   on 

i t s   t o p .   In  t h e   p r o p e r   s e q u e n c e s   t he   sma l l   p i p e   27  i s  

o p e r a t e d ,   w i t h   r e s p e c t   to  t he   c y l i n d r i c a l   e l e m e n t   2 5 ,  

by  means   of  a  f u r t h e r   cam  36  where   t h e r e   is  i n s e r t e d   a 

p in   37  and  s u p p o r t e d   at  t he   top   of  the   g u i d e   30.  T h e  

cams  34  and  36  a re   a n n u l a r   s h a p e d   on  t he   e x t e r n a l  

s u r f a c e   of  a  drum  38  t h a t   is  s t a t i o n a r y   wi th   r e s p e c t   t o  

t h e   c a r o u s e l   and  i n s t a l l e d   c o a x i a l l y   on  the   s h a f t   19 

o v e r   body  20.  Hole  29,  made  in  g u i d e   30,  is  d e s i g n e d   t o  

be  s e t   s e l e c t i v e l y   in  c o m m u n i c a t i o n   w i t h   t h e   f i r s t  

r a d i a l   d u c t   39  and  w i th   a  s e c o n d   r a d i a l   d u c t   40  in  b o d y  

20  and  o p e n i n g   t o w a r d s   t he   o u t s i d e   of  body  20.   The  

d u c t s   39  and  40  a re   j o i n a b l e   r e s p e c t i v e l y   by  a  s u c k i n g  

or  vacuum  s o u r c e   and  a  b l o w e r   or  a i r   p r e s s u r e   s o u r c e .  

To  t h i s   p u r p o s e   t he   d u c t s   39  and  40  e x i t   on  t he   u p p e r  

f a c e   of  body  20  and  a re   c o n t r o l l e d   by  a  r i n g   41  s e t   i n  

t he   drum  38  w i t h   the   i n t e r p o s i t i o n   of  s e a l i n g   r i n g s .  

M o r e o v e r ,   in  drum  38  t h e r e   a r e ,   a n g u l a r l y   o f f s e t ,  

r e l e v a n t   p i p e s   42  f o r   t he   c o n n e c t i o n   wi th   t h e   v a c u u m  

and  a i r   p r e s s u r e   s o u r c e s .   Only  one  is  shown  in  t h e  

d r a w i n g .  

Due  to  t h e   cams  34  and  36  t he   spoon  26  and  t h e  

i n t e r n a l   s m a l l   p i p e   27  a r e   l i f t e d   and  t hen   l o w e r e d   w i t h  

r e s p e c t   to   t h e   s h u t t l e s   10.  In  t he   l i f t e d   p o s i t i o n  

b e t w e e n   s p o o n   26  and  t he   o p p o s i t e   s h u t t l e   10  t h e r e   i s  

i n s e r t e d   t h e   n o z z l e   43  of  the   e x t r u d e r   head  2.  N o z z l e  

43  shows   an  o r i f i c e   44  t u r n e d   v e r t i c a l l y   u p w a r d s   a n d  

a r r a n g e d   to  e x t r u d e   p l a s t i c   m a t e r i a l   to  be  s h a v e d   b y  

t h e   s p o o n   27  when  i t   p a s s e s   o v e r   i t   fo r   p i c k i n g   up  t h e  

b a t c h   or  p e l l e t   12.  The  t r a n s f e r   s t a r   6  i n c l u d e s   a 
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,  v.wK.«,,01  „1L1I  p iax ,e   £1  Keyea  at  t he   top  of  a 
s h a f t   46  r e v o l v i n g l y   s u p p o r t e d   v e r t i c a l l y   in  bed  1  a n d  
U n e m a t i c a l l y   j o i n e d   w i t h   s h a f t   19  so  t h a t   p l a t e s   45  
and  21  have  t he   same  t a n g e n t i a l   s p e e d .   On  the   p e r i p h e r y  
3f  p l a t e   45  t h e r e   a re   p r o v i d e d   s e m i c i r c u l a r   s e a t s   4 7  
vh ich   t o g e t h e r   w i t h   an  edge   or  g u i d e   48  d i r e c t   t h e  
s h u t t l e s   r e c e i v e d   by  c a r o u s e l   3  to  c a r o u s e l   4 .  

C a r o u s e l   4  ( s e e   f i g u r e   3)  i n c l u d e s   a  c o u p l i n g   4 9  
i n s t a l l e d   in  bed  or  b a s e   1  in  which   i t   r e v o l v i n g l y  
s u p p o r t s   s h a f t   50  o p e r a t e d   by  the   same  m o t o r   a s s e m b l y  

■  h i c h   o p e r a t e s   s h a f t   19.  On  s h a f t   50,  by  means  of  a 
:ey  51,  is  k e y e d   a  drum  52  wh ich   in  t he   l ower   p a r t ,   i s  
> l aced   ove r   c o u p l i n g   49  and  is  e x t e r n a l l y   p r o v i d e d   w i t h  
;wo  c i r c u l a r   c o l l a r s   5 3 , 5 4 .   C o l l a r   53  has  t he   u p p e r  
ace  c o p l a n a r   w i t h   t he   s u r f a c e   of  p l a t e   16  and ,   on  i t ,  
h e r e   is  f i x e d   a  c rown  or  p l a t e   55  h a v i n g   s e m i c i r c u l a r  

e q u i d i s t a n t   s e a t s   56  f o r   t he   h o u s i n g   of  the   s h u t t l e s   10 
oming  from  t he   t r a n s f e r   s t a r   6.  At  l e a s t   f o r   an  
n i t i a l   s e c t i o n   s t a r t i n g   f rom  the   a n g u l a r   p o s i t i o n  
a r k e d   w i th   r a d i u s   C,  a r o u n d   crown  55  an  edge  57  i s  
r o v i d e d   which   h o l d s   t he   s h u t t l e s   in  the   r e l e v a n t   s e a t s  
6 .  

In  c o l l a r s   5 3 , 5 4   t h e r e   a re   p r o v i d e d   h o l e s   5 8 - 5 9  
h i c h   a re   in  l i n e   v e r t i c a l l y   w i t h   s e a t s   56.  In  e a c h  
o l e   59  a  t ang   or  l i f t e r   a s s e m b l y   60  is  s l i d a b l y   g u i d e d  
e r t i c a l l y   and  p r e v e n t e d   f rom  r e v o l v i n g   by  a  key  61 
n s e r t e d   in  a  s l o t   a x i a l   to  h o l e   59.  At  the   f a r   b o t t o m  
f  t a n g   60  t h e r e   is  m o u n t e d   a  pin  62  h a v i n g   i t s  

o t a t i o n   a x i s   r a d i a l   w i t h   r e f e r e n c e   to  s h a f t   50.  Pin  62 
a l l s   on  an  a n n u l a r   cam  63  wh ich   is  f i x e d   on  bed  1  w i t h  
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t ne   i n t e r p o s i t i o n   of  a  s p a c e r   b e a r i n g   64.   The  u p p e r   e n d  

of  t a n g   60  is  p r o v i d e d   w i t h   a  c o a x i a l   s h a n k   65  h a v i n g   a 

s m a l l e r   d i a m e t e r   mak ing   a  b e a r i n g   s h o u l d e r   f o r   a  s p r i n g  

66.  S p r i n g   66  o p e r a t e s   on  a  b u s h i n g   67  p l a c e d   o v e r  

5  s h a n k   65  and  h e l d   by  a  p in   68  w h i c h   e x t e n d s   t h r o u g h   t h e  

d i a m e t e r   of  t he   s h a n k .   On  top   of  b u s h i n g   67  t h e r e   i s  

p r o v i d e d   a  r e c e s s   f o r   t he   h o u s i n g   of  a  m a g n e t   67a  f o r  

t he   h o l d i n g   of  s h u t t l e s   10.  The  o p p o s i t e   e n d s   of  p in   68  

a re   i n s e r t e d   in  s l o t s   69  of  b u s h i n g   67  w h i c h   s l o t s   a r e  
10  a x i a l l y   e x t e n d e d   in  o r d e r   to  a l l o w   t he   b u s h i n g   67  t o  

s l i d e   on  the   s h a n k   65  a g a i n s t   t h e   t r a n s m i s s i o n   a c t i o n  

made  by  s p r i n g   66.  Cam  63  is  made  in  such   a  way  t h a t  

t he   t o p   of  t he   b u s h i n g   67  is  c o p l a n a r   w i t h   t he   u p p e r  

f a c e   of  p l a t e   16  a l o n g   t he   a r c   b e t w e e n   t h e   a n g u l a r  

15  p o s i t i o n   C  and  D  in  o r d e r   to  r e c e i v e   t he   s h u t t l e s   f r o m  

s t a r   6  t h e n   p r o j e c t   f rom  t he   same  f a c e   a l o n g   t h e   a r c  

b e t w e e n   t h e   a n g u l a r   p o s i t i o n   D  and  t he   a n g u l a r   p o s i t i o n  

m a r k e d   w i t h   r a d i u s   H  and  t h e n   l o w e r   a g a i n   on  t h e  

c o p l a n a r   h e i g h t   w i t h   p l a t e   16  b e f o r e   r e a c h i n g   t h e  
-°  t a n g e n t   p o i n t   w i t h   t r a n s f e r   s t a r   7 .  

On  drum  52,  and  r i g i d l y   c o n n e c t e d   t h e r e w i t h ,   t h e r e  

is  p l a c e d   a  f l a n g e   70  p r o v i d e d   w i t h   c y l i n d r i c a l   s e a t s  

or  o p e n i n g s   75  in  v e r t i c a l   a l i g n m e n t   w i th   b u s h i n g   67  

and  w h i c h   s u p p o r t s   h o l l o w   punch   a s s e m b l i e s   71.  E a c h  

punch   71  i n c l u d e s   a  t u b u l a r   p a r t   72  and  a  h o l l o w   h e a d  

73.  The  t u b u l a r   p a r t   72  is  i n s e r t e d   s e a l i n g l y   in  a 

c o n n e c t o r   74  h o u s e d   in  a  c y l i n d r i c a l   s e a t   75  c o a x i a l   t o  

the   r e l e v a n t   h o l e   58.  In  t he   t u b u l a r   p a r t   72  is  p l a c e d  

c o n c e n t r i c   t h e r e w i t h   a  s m a l l   p i p e   76  wh ich   ends   in  t h e  

!0  h o l l o w   head   73.  The  s m a l l   p i p e   76  is  c o n n e c t e d   w i t h   a 



u u c t   / /   or  xne  n a n g e   /o  t n r o u g h   wh ich   i t   is  l e a d   t o  

the   h o l l o w   head   73  a  h e a t i n g   f l u i d   or  a  c o o l a n t   w h o s e  

r e t u r n   comes  t h r o u g h   t he   h o l l o w   s p a c e   b e t w e e n   t he   s m a l l  

p i p e   i t s e l f   and  t he   t u b u l a r   p a r t   72  and  a  s e c o n d   d u c t  

78  of  f l a n g e   7 0 .  

On  head   73,  a  r i n g   79  is  g u i d e d   and  i t   i s  

p r o v i d e d ,   on  one  s i d e ,   w i t h   an  i n t e r n a l   p r o j e c t i o n   t h a t  

is  s e a t e d   on  top   of  head   73.  Ring  79  has  a  l e n g t h   s u c h  

as  to  p r o j e c t   b e l o w   t he   l o w e r   edge   of  head  73  and  an  

o u t s i d e   d i a m e t e r   e q u a l   to   t h e   one  of  s h u t t l e s   1 0 .  

Be tween   r i n g   79  and  f l a n g e   70  a  s p r i n g   80  is  i n t e r p o s e d  

k e e p i n g   the   r i n g   p u s h e d   d o w n w a r d s .  

As  p r e v i o u s l y   s t a t e d ,   in  c a r o u s e l   4  t h e r e   is  t h e  

m o l d i n g   of  t he   g a s k e t s   13  by  means  of  the   l i f t i n g   o f  

the  s h u t t l e s   10  due  to  b u s h i n g   67  a g a i n s t   p u n c h e s   71 

and  r e s u l t i n g   s q u e e z i n g   of  t h e   b a t c h e s   12  of  p l a s t i c  

m a t e r i a l   c o n t a i n e d   i n s i d e   h o l l o w s   11.  The  t e m p e r a t u r e  

of  the   m o l d i n g   of  g a s k e t s   13  is  a d j u s t e d   by  t h e  

i n t r o d u c t i o n   of  l i q u i d   i n t o   t h e   h o l l o w   p u n c h e s   71 

t h r o u g h   d u c t s   7 7 , 7 8 .   For  e x a m p l e ,   if   t he   p l a s t i c  

n a t e r i a l   of  t h e   b a t c h e s   is  made  of  PVC  ( p o l y v i n y l  

: h l o r i d e )   t he   p u n c h e s   w i l l   be  d u l y   h e a t e d   t h r o u g h   t h e  

i n t r o d u c t i o n   of  hot   w a t e r .   I n s t e a d ,   in  c a s e   t h e  

D l a s t i c   m a t e r i a l   is  PE  ( p o l y e t h y l e n e )   or  EVA 

( e t h y l e n e v i n y l a c e t a t e )   t he   p u n c h e s   w i l l   be  c o o l e d   down 

)y  the   i n t r o d u c t i o n   of  c o l d   w a t e r .   When  the   m o l d i n g   o f  

the  g a s k e t   is  f i n i s h e d ,   s h u t t l e s   pas s   to  the  t r a n s f e r  

s t a r   7  wh ich   is  c o m p l e t e l y   t h e   same  as  t r a n s f e r   s t a r   6 .  

In  f a c t ,   a l s o   t h i s   one  i n c l u d e s   a  p l a t e   81  c o p l a n a r  

tf i th  p l a t e   16  and  p r o v i d e d   w i t h   s e m i c i r c u l a r   s e a t s   8 2  
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d i s t r i b u t e d   a l o n g   t h e   p e r i p h e r y .   P l a t e   81  i s  

r e v o l v i n g l y   i n t e g r a l   to  a  s h a f t   83  and  a l l   a r o u n d   i t  

a l o n g   t he   s e c t i o n   s t r e t c h i n g   f rom  c a r o u s e l   4  t o  

c a r o u s e l   5  in  d i r e c t i o n   B  t h e r e   is  p r o v i d e d   an  edge   o r  

g u i d e   84  t h a t   is  c o n c e n t r i c   and  w h i c h   k e e p s   t h e  

s h u t t l e s   in  s e a t s   82  up  to  t h e i r   i n t r o d u c t i o n   i n t o  

c a r o u s e l   5  w h e r e   g a s k e t s   a re   i n t r o d u c e d   i n t o   cups   o r  

c l o s u r e s   1 4 .  

C a r o u s e l   5  ( s e e   F i g u r e   4)  is  c o m p o s e d   of  a 

c o u p l i n g   85  i n s t a l l e d   on  bed  1  and  a c t i n g   as  a 

r e v o l v i n g   s u p p o r t   f o r   a  v e r t i c a l   s h a f t   86  o p e r a t e d   by  

t h e   same  m o t o r   e l e m e n t s   w h i c h   p o w e r   a l s o   s h a f t s  

1 9 , 4 6 , 5 0 ,   and  83 .   On  c o u p l i n g   85  t h e r e   is  c e n t e r e d   a 

c i r c u l a r   f l a n g e   87  in  whose   p e r i p h e r y   t h e r e   is  a 

p l u r a l i t y   of  s t u d s   88  p a r a l l e l   to  s h a f t   86.  On  top   o f  

s t u d s   88  t h e r e   is  r i g i d l y   s u p p o r t e d   a  s t a t i o n a r y   g u i d e  

89  whose   s h a p e   is  c o n c e n t r i c   to  s h a f t   86.  G u i d e   89  

s t r e t c h e s   f rom  an  a n g u l a r   p o s i t i o n   I  ( s e e   F i g u r e   1)  o f  

c a r o u s e l   5  w h e r e   in  l i n e   w i t h   i t   t he   cups   14  a r e   f e d  

w h i c h   a r e   g o i n g   to   r e c e i v e   the   g a s k e t s   up  to   t h e  

t a n g e n t   p o i n t   w i t h   t he   mov ing   away  s t a r   9  w h i c h  

c o i n c i d e s   w i t h   r a d i u s   K.  In  the   l o w e r   p a r t   of  g u i d e   89 

t h e r e   is  p r o v i d e d   a  c h a n n e l   90  open  t o w a r d s   t he   i n s i d e  

and  c l o s e d   d o w n w a r d s   by  a  c i r c u l a r   d i s k   91.  Disk   91  i s  

c e n t e r e d   and  r e s t i n g   on  a  s h o u l d e r   92  of  s h a f t   86  

t o g e t h e r   w i t h   a  drum  93  s t a n d i n g   a b o v e .   Disk   91  a n d  

drum  93  a re   r o t a t i n g l y   c o u p l e d   to  s h a f t   86  by  means  o f  

a  r i n g   nu t   and  c o u n t e r   r i n g   nu t   94  s c r e w e d   on  a 

t h r e a d e d   p a r t   of  s h a f t   86.  Note  t h a t   t h e   u p p e r   f a c e   o f  

d i s k   91  and  g u i d e   89  a r e   r e s p e c t i v e l y   c o p l a n a r   w i t h   t h e  
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,  .  w  ,  unu  nj.1.11  Liie  s u r r a c e   of  t h e  
c o n v e y o r   95  fo r   f e e d i n g   cups   14.  M o r e o v e r ,   to  d i s k   91 
a re   r o t a t i n g l y   f i x e d   two  p l a t e s   9 6 , 9 7   p l a c e d   one  on  t o p  

 ̂ 

of  t h e   o t h e r   w h i c h   a r e   p r o v i d e d   w i t h   p e r i p h e r a l l y  
e q u i d i s t a n t   and  o p p o s i t e   s e m i c i r c u l a r   s e a t s   9 8 , 9 9 .  
P l a t e   96  has  i t s   l o w e r   s u r f a c e   c o p l a n a r   w i t h   t he   u p p e r  
s u r f a c e   of  g u i d e   89.   S e a t s   9 8 , 9 9   are   in  v e r t i c a l   l i n e  
and  a r o u n d   them  t h e r e   is  p r o v i d e d   c o n c e n t r i c a l l y   an  
edge  100  f i x e d   on  g u i d e   89  and  a  wa l l   101  of  t h e  

0  c h a n n e l   90  f o r   r e s p e c t i v e l y   g u i d i n g   s h u t t l e s   10  a n d  
cups   14  d u r i n g   the   r e v o l v i n g   of  the   c a r o u s e l .   F u r t h e r  
s t u d s   102  a r e   p l a c e d   a l o n g   the   a n g u l a r   p a r t   i n c l u d e d  
b e t w e e n   t he   r a d i u s   E  and  I  and  s u p p o r t   an  edge  of  g u i d e  
103  whose   i n t e r n a l   wa l l   l i e s   in  the   same  c y l i n d r i c a l  

5  p l a n e   as  wa l l   1 0 1 .  

In  drum  93,  in  v e r t i c a l   l i n e   w i th   t he   s e a t s   9 8 , 9 9  
t h e r e b e l o w ,   t h e r e   a r e   p r o v i d e d   h o l e s   104  whe re   t h e  
t a k i n g   e l e m e n t s   m a r k e d   on  the   whole   w i th   105  a re   g u i d e d  
and  e a c h   of  them  is  c o m p o s e d   of  a  t u b e   106  s l i d i n g   in  a >  r e l e v a n t   h o l e   104  and  of  a  shank   or  rod  107  s l i d i n g  
i n s i d e   t u b e   106.  At  t he   u p p e r   end  of  t u b e   106  and  o f  
s h a n k   107  t h e r e   a r e   a s s e m b l e d   c a n t i l e v e r e d   i d l e   p i n s  
1 0 8 , 1 0 9   i n s e r t e d   in  cams  1 1 0 , 1 1 1   which   a r e   a n n u l a r  
s h a p e d   in  a  c y l i n d r i c a l   body  112  t h a t   is  s t a t i o n a r y  
w i t h   r e f e r e n c e   to  t he   c a r o u s e l   in  which   s h a f t   86  i s  
r e v o l v i n g l y   s u p p o r t e d   w i t h   the   i n t e r p o s i t i o n   o f  
r e v o l v i n g   b e a r i n g s   1 1 3 , 1 1 4 .  

T h e r e   is  a  key  115  on  shank   107  which   c r o s s e s   t h e  
t u b e   106  in  l i n e   w i t h   a  s l o t   116  t h a t   is  v e r t i c a l l y  
e l o n g a t e d .   Key  115  p r o j e c t s   o u t s i d e   t h r o u g h   a  s l o t   117 
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t h a t   is  a l s o   v e r t i c a l l y   e l o n g a t e d   f rom  drum  93  so  t h a t  

t u b e   106  and  s h a n k   107,   w h i l e   t h e y   can  s l i d e   a x i a l l y  

one  on  t he   o t h e r   in  h o l e   104,  t h e y   a re   p r e v e n t e d   f r o m  

r o t a t i n g .   The  l o w e r   end  of  t he   s h a n k   107  makes  a  s o r t  

5  of  b e l l   118  w h i c h   p r o v i d e s   a  h o l l o w   119  c o m m u n i c a t i n g  

w i t h   a  d u c t   120.   Duct   120  s t r e t c h e s   f o r   a  c e r t a i n  

s e c t i o n   a l o n g   t he   a x i s   of  s h a n k   107  and  t h e r e a f t e r  

r a d i a l l y   t h r o u g h   the   key  115  to  f l o w   to  t he   e x t e r n a l  

s u r f a c e   of  drum  93.   An  a n n u l a r   c o n n e c t o r   121  o f  

10  f l e x i b l e   m a t e r i a l   c o n n e c t s   d u c t   120  w i t h   a  d u c t   122 

p r o v i d e d   r a d i a l l y   in  drum  93  and  c o n n e c t e d   by  means  o f  

s u c k i n g   or  vacuum  e l e m e n t s   t h r o u g h   a  r i n g   123  s e a l i n g l y  

e n c l o s e d   in  body  112  and  p r o v i d i n g   a  d u c t   1 2 4 .  

The  l o w e r   end  of  t u b e   106  is  p r o v i d e d   w i t h   a 

15  b u s h i n g   125  w h i c h   w r a p s   a r o u n d   b e l l   118.  Be l l   118  a n d  

b u s h i n g   125  have   s u c h   a  d i a m e t e r   t h a t   when  t h e   t a k i n g  

e l e m e n t   105  is  c o m p l e t e l y   l o w e r e d ,   t h e y   r e s t  

r e s p e c t i v e l y   on  t h e   g a s k e t   13  and  on  the   edge  of  t h e  

s h u t t l e d   10  s u r r o u n d i n g   t h e   h o l l o w   1 1 .  

20  At  t he   e x i t   of  c a r o u s e l   5,  w h i l e   c l o s u r e s   15  a r e  

f e d   i n t o   t h e   m o v i n g   away  s t a r   9,  s h u t t l e s   10  a r e  

i n t r o d u c e d   i n t o   s t a r   8  wh ich   t r a n s f e r s   them  i n t o   t h e  

b a t c h i n g   c a r o u s e l   3.  The  moving   away  s t a r   9  i n c l u d e s   a 

p l a t e   126  i n s t a l l e d   on  top   of  a  s h a f t   127  and  l y i n g   a t  

25  t h e   same  h e i g h t   as  p l a t e   96.  Along  t h e   p e r i p h e r y ,   p l a t e  

126  is  p r o v i d e d   w i t h   s e m i c i r c u l a r   r e c e s s e s   128  which  i n  

c o o p e r a t i o n   w i t h   an  edge   129  c o n c e n t r i c   to  s h a f t   127 

g u i d e   the   c l o s u r e s   15  t o w a r d s   the   moving   away  c o n v e y o r  

130.   A  h o p p e r   131  is  p r o v i d e d   where   p o s s i b l e   d e f e c t i v e  

30  c l o s u r e s   a r e   u n l o a d e d .   S i m i l a r l y   to  s t a r s   6  and  7,  e v e n  
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w  i n t i u u M   a  p i a x e   t a n g e n t   to  Doth  c a r o u s e l   5 
and  3  and  p r o v i d e d   w i t h   p e r i p h e r a l   s e m i c i r c u l a r   s e a t s  
133.  P l a t e   132  is  i n t e g r a l l y   f i x e d   to  s h a f t   134  w h i c h  
l i e s   at  t he   h e i g h t   of  p l a t e   97  f o r   r e c e i v i n g   f rom  t h a t  

5  p l a t e   t h e   s h u t t l e s   10  and  to   t r a n s f e r   them  a g a i n   t o  
c a r o u s e l   3  in  c o o p e r a t i o n   w i t h   edge   1 3 5 .  

The  way  e a c h   of  the   s i n g l e   c a r o u s e l s   3 , 4 , 5   work  i s  
as  f o l l o w s .   When  the   c a r o u s e l   3  r e v o l v e s ,   t h e  
c y l i n d r i c a l   e l e m e n t s   25  a re   o p e r a t e d   in  s e q u e n c e  

10  t h r o u g h   cam  34,  b e t w e e n   a  l i f t e d   p o s i t i o n   and  a  l o w e r e d  

one .   In  t he   l i f t e d   p o s i t i o n   (on  the   r i g h t   of  F i g u r e   2 )  
in  c o r r e s p o n d e n c e   w i t h   p o s i t i o n   m a r k e d   w i t h   L  on 
F i g u r e   1  t h e   c y l i n d r i c a l   e l e m e n t s   25  pas s   o v e r   t h e  

n o z z l e   43  and  p i c k   up,  by  means   of  spoon   26  a  b a t c h   o r  
p e l l e t   12  of  p l a s t i c   m a t e r i a l   e j e c t e d   in  the  m e a n t i m e  

from  the   o r i f i c e   44  of  e x t r u d e r   2.  D u r i n g   such  a  p h a s e ,  
t he   s m a l l   p i p e   27  r e l e v a n t   to  t he   spoon   which   makes  t h e  

t a k i n g ,   is  l i f t e d   wi th   r e f e r e n c e   to  the   spoon   i t s e l f  

and  is  in  c o m m u n i c a t i o n   t h r o u g h   the   r e l e v a n t   d u c t   39 
-0  w i t h   t he   p n e u m a t i c   s u c k i n g   or  vacuum  m e a n s .   Spoon  26  i s  

t h e n   d e p r e s s e d   t h u s   a l l o w i n g   the   downward   movement   o f  
i t   a l o n g   w i t h   t he   t a k e n   b a t c h   of  p l a s t i c   m a t e r i a l .  

Then ,   t he   c y l i n d e r   25  is  o p e r a t e d   by  cam  24  l o w e r s   down 

to  move  s p o o n   26  i n t o   the   h o l l o w   11  of  s h u t t l e   10.  At 
-5  t he   same  t i m e   t he   s m a l l   p i p e   27  is  o p e r a t e d   by  cam  36 

moves  d o w n w a r d .   The  t r a v e l   of  t he   s m a l l   p i p e   c o n t i n u e s  

w i t h   r e f e r e n c e   to  t he   c y l i n d r i c a l   e l e m e n t   so  as  t o  

c a u s e   the   d e t a c h m e n t   of  the   b a t c h   or  p e l l e t   12  from  t h e  

spoon   and  the   c o n n e c t i o n   of  t he   s m a l l   p i p e   wi th   duc t   40  

JO  t h r o u g h   w h i c h   i t   is  c o n n e c t e d   to  p n e u m a t i c   b l o w i n g  



l e a n s .   In  s u c h   a  way,  t he   d e t e c n e d   Da tcn   ml  ot  p i a s u t  

l a t e r i a l   in  c o r r e s p o n d e n c e   of  t h e   a n g u l a r   p o s i t i o n  

l a r k e d   w i t h   M  of  F i g u r e   1  is  d e p o s i t e d   in  h o l l o w   11  o f  

; h u t t l e   10  t h a t   is  b e l o w .  

The  s h u t t l e s   10  t h a t   a re   p r o v i d e d   w i th   b a t c h   1 2 ,  

ire  t a n g e n t i a l l y   i n t r o d u c e d   i n t o   s e a t s   56  of  c a r o u s e l   4 

>y  means   of  s t a r   6.  D u r i n g   the   p a s s a g e   b e t w e e n   t h e  

i n g u l a r   p o s i t i o n s   C  and  D,  o p e r a t e d   by  cam  63,  t h e  

s h u t t l e s   a r e   l i f t e d   by  b u s h i n g   67  and  b r o u g h t  

j e r i p h e r a l l y   in  c o n t a c t   w i t h   r i n g   79  wh ich   t o g e t h e r  

rf i th  h o l l o w   head   73  c l o s e s   t he   h o l l o w   11  in  t he   u p p e r  

a a r t   of  t h e   s h u t t l e s .   The  f u r t h e r   l i f t i n g   of  t h e  

s h u t t l e s   ( w h i c h   s t a y   a t t a c h e d   at  b u s h i n g s   67  due  t o  

the   m a g n e t s   67a )   c a u s e s   t he   s q u e e z i n g   of  b a t c h   12 

w h i c h ,   in  s p r e a d i n g ,   o c c u p i e s   a l l   of  t he   h o l l o w   11 

t a k i n g   t he   s h a p e   and  g i v i n g   r i s e   to  a  r o u n d   g a s k e t   o r  

l i n e r   13.  D u r i n g   t h e   r e v o l v i n g   f rom  t h e   a n g u l a r  

p o s i t i o n   D  u n t i l   p o s i t i o n   H  t h e r e   comes  t h e  

s t a b i l i z a t i o n   of  t he   p l a s t i c   m a t e r i a l   in  h o l l o w   1 1 .  

When  p o s i t i o n   H  is  o v e r t a k e n ,   b u s h i n g   67  is  a g a i n  

l o w e r e d   t h u s   a l l o w i n g   the   s h u t t l e s   to  e n t e r   a g a i n   t h e  

s e a t s   56  and  t h e n   to  p a s s   i n t o   s t a r   7  and  to  b e  

t r a n s f e r r e d   i n t o   t h e   f i n a l   c a r o u s e l   5  where   t h e y   a r e  

i n s e r t e d   in  s e a t s   or  r e c e s s e s   9 9 .  

For   t he   p o r t i o n   b e f o r e   t he   a n g u l a r   p o s i t i o n   E,  t h e  

t a k i n g   e l e m e n t s   or  l i f t e r   a s s e m b l i e s   105  a re   l o w e r e d   on  

t h e   s h u t t l e s   by  cams  110,  111.  More  p r e c i s e l y ,   t h e  

l o w e r i n g   of  e l e m e n t s   105  is  c o n t r o l l e d   in  such   a  way 

t h a t   in  c o r r e s p o n d e n c e   w i t h   the   a n g u l a r   p o s i t i o n   E 

t h a t   t h e   b u s h   125  is  r e s t i n g   in  t he   p e r i p h e r y   of  t h e  
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■  c i B v a n i .   a i i u u t t e   ana  t n e   De l l   118  on  g a s k e t   1 3 .  

T h e r e a f t e r ,   t he   vacuum  is  c r e a t e d   in  h o l l o w   1 1 9 ,  
c a u s i n g   t h e   a d h e s i o n   of  g a s k e t   13  to  b e l l   118.  in  o r d e r  
to  a v o i d   the   g a s k e t   e n t e r i n g   t he   h o l l o w   120  due  to  t h e  

5  s u c k i n g   e f f e c t   the   l o w e r   c l o s i n g   of  the   b e l l   can  b e  

p r o v i d e d   w i t h   a  p i e r c e d   d i s k   wh ich   a l l o w s   a p p l i c a t i o n  
of  t h e   vacuum  to  the   g a s k e t s .   The  e v a c u a t i o n   of  b e l l  

118  is  o p e r a t e d   in  c o n n e c t i n g   the   h o l l o w   119  w i t h   t h e  

vacuum  e l e m e n t s   1 2 0 - 1 2 2 .   As  soon  as  the   g a s k e t   i s  
0  f i r m l y   a t t a c h e d   at  the   b e l l ,   due  to  t he   e f f e c t   of  cam 

11,  t h e   shank   107  is  l i f t e d   so  as  to  c a u s e   t h e  

d e t a c h m e n t   of  the   g a s k e t   13  f rom  the   s h u t t l e   10  w h i c h  
r e m a i n s   h e l d   in  s e a t   99  by  b u s h i n g   125  which   is  s t i l l  

in  t h e   l o w e r e d   p o s i t i o n .   T h e r e a f t e r ,   f o l l o w i n g   t h e  
5  

m o v e m e n t   of  cam  110,  t he   t u b e   106,  and  a l s o   b u s h i n g  

125,   a r e   l i f t e d   t o g e t h e r   w i t h   s h a n k   107  u n t i l   g a s k e t  
13  r e a c h e s   a  h e i g h t   s t a n d i n g   o v e r   p l a t e   96.  T h e s e  

p h a s e s   come  a l o n g   the   r o t a t i o n   a n g l e   of  t h e   c a r o u s e l  
i n c l u d e d   b e t w e e n   r a d i u s   E  and  I.  D u r i n g   the   f u r t h e r  

0  r o t a t i o n   of  c a r o u s e l   5  b e t w e e n   I  and  6,  the   s h a n k   107 
moved  by  cam  111  goes  down  a g a i n   b r i n g i n g   t he   b e l l   118 
w i t h   g a s k e t   13  i n s i d e   t he   cups   or  c l o s u r e s   14  t h a t   i n  
t he   m e a n w h i l e   have  been  i n t r o d u c e d   by  the   c o n v e y o r   95 
i n t o   s e a t s   98  and  s l i d e   b e t w e e n   the   g u i d e   100  and  a r e  
h e l d   by  the   p l a t e   96.  When  the   b o t t o m   of  the   cups  i s  

r e a c h e d ,   t he   vacuum  s t o p s   and  the   g a s k e t   r e m a i n s   s e a t e d  
in  t he   b o t t o m   of  the  c u p s .   Whi l e   c l o s u r e s   15,  c o m p l e t e  
w i t h   g a s k e t s ,   go  on  to  t he   mov ing   away  s t a r   9,  t h e  

s h u t t l e s   10  are  moved  a g a i n   i n t o   s t a r   8  which   t r a n s f e r  
)  them  to  c a r o u s e l   3  where   t he   c y c l e   b e g i n s   a g a i n   a n d  
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f o l l o w s   t h e   way  a b o v e   d e s c r i b e d ,   me  t a c t   m a t   tne   t i m e  

of  m o l d i n g   f o r   g a s k e t s   is  s u f f i c i e n t l y   long  in  o r d e r  

to  g r a n t   a  p e r f e c t   m o l d i n g   of  t h e   g a s k e t s ,   g i v e s  

r e l e v a n t   a d v a n t a g e s   to  t h e   a p p a r a t u s .   The  a p p a r a t u s  

5  can  be  p r o v i d e d   w i t h   s e n s o r s   s u i t a b l e   to  c h e c k   p o s s i b l e  

g a s k e t s   i m p e r f e c t i o n s   and  to  o p e r a t e   t he   r e j e c t i o n   o f  

d e f e c t i v e   c l o s u r e s   i n t o   t he   u n l o a d i n g   h o p p e r   1 3 1 .  

A d v a n t a g e o u s l y ,   t h e   h o l l o w s   11  of  s h u t t l e s   10  h a v e  

p e r i p h e r a l   w a l l s   c o n v e r g i n g   u p w a r d s ,   f o r   a  m o r e  

0  e f f e c t i v e   r e t e n t i o n   of  the   g a s k e t   t h a t   c o u l d   b e c o m e  

c u r l y ,   due  to  i n t e r n a l   t e n s i o n s .  

The  a b o v e   d e s c r i b e d   a p p a r a t u s   is  s u b j e c t   t o  

n u m e r o u s   c h a n g e s   and  m o d i f i c a t i o n s   a l l   e n t e r i n g   t h e  

i n v e n t i v e   i d e a   in  p a r t i c u l a r   f o r   m a k i n g   b e t t e r   t h e  

\5  w o r k i n g   of  t h e   p l a s t i c   m a t e r i a l .   For  e x a m p l e ,   i t   i s  

p o s s i b l e   to   p r o v i d e   a l o n g   the   way  of  t he   s h u t t l e s  

s u i t a b l e   h e a t i n g   e l e m e n t s   wh ich   are   a b l e   to  i n f l u e n c e  

t h e   t e m p e r a t u r e   of  t he   p l a s t i c   m a t e r i a l   in  t h e  

s h u t t l e s .  

20  A d v a n t a g e o u s l y ,   one  may  m a n u f a c t u r e ,   in  a c c o r d a n c e  

w i t h   t he   i n v e n t i o n ,   an  a p p a r a t u s   w h e r e i n   a  t h i r d   s t a r  

whee l   is  p r o v i d e d   to  r e c y c l e   empty   i n d i v i d u a l   m o l d  

means  f rom  the   t h i r d   r o t a r y   t u r r e t   to  the  f i r s t   r o t a r y  

t u r r e t .  

25  j n e   i n v e n t i o n   p e r m i t s   one  to  o b t a i n   an  a p p a r a t u s  

i n c l u d i n g   means  f o r   d e l i v e r i n g   c l o s u r e s   to  the   t h i r d  

r o t a r y   t u r r e t .  

The  i n v e n t i o n   a l s o   p e r m i t s   one  to  o b t a i n   a n  

a p p a r a t u s   i n c l u d i n g   means  fo r   e j e c t i n g   c l o s u r e s   w i t h  

30  i m p e r f e c t   l i n e r s .  
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n u u u i u n i y   uu  uiie  dbpecx   or  t n e   i n v e n t i o n   t h e r e   i s  
p r o v i d e d   an  a p p a r a t u s   i n c l u d i n g   means   f o r   r e m o v i n g  
c l o s u r e s   w i t h   l i n e r s   t h e r e i n   f rom  t h e   f o u r t h   s t a r  
whee  1  . 

5  A c c o r d i n g   to  a n o t h e r   a s p e c t   of  t he   i n v e n t i o n   t h e r e  
is  p r o v i d e d   an  a p p a r a t u s   w h e r e i n   i n d i v i d u a l   mold  m e a n s  
a r e   i n d i v i d u a l   s h u t t l e s   h a v i n g   a  c y l i n d r i c a l   r e c e s s   i n  
t h e i r   u p p e r   s u r f a c e   f o r   f o r m i n g   the   l i n e r   t h e r e i n .  

E x p e d i e n t l y ,   an  a p p a r a t u s   may  be  p r o v i d e d   i n  
0  a c c o r d a n c e   w i t h   t he   i n v e n t i o n   w h e r e i n   t he   c y l i n d r i c a l  

r e c e s s   has  an  u p w a r d l y   c o n v e y i n g   s i d e   w a l l .  

The  i n v e n t i o n   a l s o   a d v a n t a g e o u s l y   p r o v i d e s   a 
p r o c e s s   f o r   f o r m i n g   p l a s t i c   l i n e r s   and  p l a c i n g   them  i n  
c l o s u r e s   c o m p r i s i n g :  

c 
a)  p l a c i n g   a  b a t c h   of  s o f t e n e d   t h e r m o p l a s t i c  

m a t e r i a l   i n t o   an  i n d i v i d u a l   m o l d ;  

b)  p r e s s i n g   the   b a t c h   to  form  a  p l a s t i c  

c y l i n d r i c a l   c l o s u r e   l i n e r ;  

c)  r e m o v i n g   the   c l o s u r e   l i n e r   f rom  the   mold ;   a n d  
0  d)  p l a c i n g   the   l i n e r   in  a  c l o s u r e ;  

t h e   p r o c e s s   e x p e d i e n t l y   i n c l u d i n g   r e c y c l i n g   t h e  
i n d i v i d u a l   mo lds   from  s t e p   c)  back  to  s t e p   a ) .  

The  i n v e n t i o n   a l s o   e n v i s a g e s   a  p r o c e s s   i n c l u d i n g  
f e e d i n g   bo th   t h e   c l o s u r e s   and  the   i n d i v i d u a l   molds   i n t o  

5  a  r o t a r y   t u r r e t   a s s e m b l y   where   s t e p s   c)  and  d)  a r e  
c a r r i e d   o u t .  

In  a c c o r d a n c e   w i th   the  i n v e n t i o n   the   a b o v e - c i t e d  

p r o c e s s   may  be  p r o v i d e d   i n c l u d i n g   c o o l i n g   the   c l o s u r e  

l i n e r   a f t e r   s t e p   b)  is  c o m p l e t e d   and  b e f o r e   s t e p   c )  
}  s t a r t s .  



-  18  -  
0 2 0 J 3 5 5  

F i n a l l y ,   a l s o   in  a c c o r d a n c e   w i t h   the   i n v e n t i o n  

t h e r e   is  p r o v i d e d   a  p r o c e s s   i n c l u d i n g   moving   t he   m o l d s  

b e t w e e n   t he   f i r s t ,   s e c o n d ,   and  t h i r d   r o t a r y   t u r r e t  

a s s e m b l i e s   by  means  of  r o t a r y   s t a r   wheel   a s s e m b l i e s .  



1  1.  An  a p p a r a t u s   fo r   f o r m i n g   p l a s t i c   l i n e r s   a n d  
2  P l a c i n g   them  in  c l o s u r e s   c h a r a c t e r i z e d   by  t h e  
3  c o m b i n a t i o n   of  f e a t u r e   c o m p r i s i n g :  
4  a)  means  f o r   s u p p l y i n g   s o f t e n e d   t h e r m o p l a s t i c  
5  m a t e r i a l ;  
6  b)  i n d i v i d u a l   mold  means  f o r   r e c e i v i n g   i n d i v i d u a l  

b a t c h e s   of  t h e r m o p l a s t i c   m a t e r i a l -  

 ̂ 
c)  a  f i r s t   r o t a r y   t u r r e t   c a r r y i n g   the   i n d i v i d u a l  

 ̂ 
mold  means  and  h a v i n g   means  for   f o r m i n g   and  d e p o s i t i n g  

 ̂ 
t h e   i n d i v i d u a l   b a t c h e s   in  the   i n d i v i d u a l   mold  m e a n s ;  

 ̂ 
d)  a  s e c o n d   r o t a r y   t u r r e t   h a v i n g   means  f o r  

|  p r e s s i n g   the   b a t c h e s   i n t o   p l a s t i c   c y l i n d r i c a l   c l o s u r e  
1  i n e r s   ; 

I  e)  a  t h i r d   r o t a r y   t u r r e t   h a v i n g   means   f o r   r e m o v i n g  
>  t he   c l o s u r e   l i n e r s   f rom  the  i n d i v i d u a l   mold  means  a n d  

I  
f ° r   P l a c i n g   the   c l o s u r *   l i n e r s   i n t o   c l o s u r e s   c a r r i e d   by 
the   t h i r d   r o t a r y   t u r r e t ;  

1  f)  means  f o r   t r a n s f e r r i n g   t he   i n d i v i d u a l   m o l d  
1  means   b e t w e e n   the   f i r s t ,   s e c o n d ,   and  t h i r d   r o t a r y  >  t u r r e t s .  

2.  The  a p p a r a t u s   of  C la im  1,  w h e r e i n   the  means  f o r  
t r a n s f e r r i n g   the   i n d i v i d u a l   mold  means   b e t w e e n   t h e  
f i r s t ,   s e c o n d ,   and  t h i r d   r o t a r y   t u r r e t s   c o m p r i s e s   a 
f i r s t   and  a  s e c o n d   r o t a r y   t r a n s f e r   s t a r   w h e e l .  

3.  The  a p p a r a t u s   of  C la im  2,  i n c l u d i n g   a  f o u r t h  
s t a r   wheel  f o r   r e m o v i n g   c l o s u r e s   w i t h   l i n e r s   t h e r e i n  
f rom  the   t h i r d   r o t a r y   t u r r e t .  

4.  The  a p p a r a t u s   of  C la im  1,  w h e r e i n   the  means  o f  
s u b p a r a g r a p h   c)  i n c l u d e s   a  base   w i t h   a  h o l l o w   c o u p l i n g  
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i r c u l a r   t a b l e   a t t a c h e d   to  the   c o u p l i n g   f o r   s u p p o r t i n g  

he  i n d i v i d u a l   mold  m e a n s ;   a  p l a t e   c o u p l e d   to  t h e  

y l i n d r i c a l   s h a f t   and  h a v i n g   r e c e s s e s   in  t he   o u t e r  

e r i p h e r y   r e c e i v i n g   t h e   i n d i v i d u a l   mold  m e a n s ;   a 

y l i n d r i c a l   body  c o u p l e d   to  t he   s h a f t   and  h a v i n g   a 

e r t i c a l   o p e n i n g   above   e a c h   i n d i v i d u a l   mold  m e a n s ;   a n d  

s l i d i n g   e l e m e n t   in  each   s e a t   f o r   t a k i n g   s o f t e n e d  

h e r m o p l a s t i c   f rom  t he   e x t r u d e r   and  f o r m i n g   t h e  

h e r m o p l a s t i c   i n t o   t he   p e l l e t   and  s u b s e q u e n t l y  

l e p o s i t i n g   t h e   p e l l e t   in  an  i n d i v i d u a l   mold  m e a n s .  

5.  The  a p p a r a t u s   of  C l a i m   4,  w h e r e i n   the   s l i d i n g  

i l e m e n t   i n c l u d e s :   an  e n l a r g e d   c y l i n d r i c a l   s e c t i o n  

i x i a l l y   s l i d a b l e   in  t h e   o p e n i n g ;   a  r e d u c e d  

; e m i c y l i n d r i c a l   p o r t i o n   at   t h e   l o w e r   end  of  t h e  

e n l a r g e d   c y l i n d r i c a l   s e c t i o n   f o r   f o r m i n g   t h e r m o p l a s t i c  

n a t e r i a l   i n t o   a  b a t c h ;   a  p i p e   a x i a l   ly  s l i d a b l e   in  a n d  

e x t e n d i n g   t h r o u g h   the   e n l a r g e d   and  r e d u c e d   c y l i n d r i c a l  

s e c t i o n s ;   cam  means  f o r   r a i s i n g   and  l o w e r i n g   the   p i p e ;  

vacuum  means   c o n n e c t e d   to  the   p i p e   when  i t   is  in  t h e  

r a i s e d   p o s i t i o n ;   and  a i r   p r e s s u r e   means   c o n n e c t e d   t o  

t he   p i p e   when  i t   is  in  t he   l o w e r e d   p o s i t i o n .  

6.  The  a p p a r a t u s   of  C l a i m   1.  w h e r e i n   the   means  o f  

s u b p a r a g r a p h   d)  i n c l u d e s :   a  b a s e   w i t h   a  h o l l o w   c o u p l i n g  

w i t h   a  c y l i n d r i c a l   s h a f t   e x t e n d i n g   t h e r e t h r o u g h ,   a  d rum 

f i x e d   to   t he   s h a f t   and  h a v i n g   a  l o w e r   and  an  u p p e r  

c i r c u l a r   c o l l a r   p r o v i d e d   w i t h   a  p l u r a l i t y   o f  

c y l i n d r i c a l   o p e n i n g s   t h e r e i n ;   the   u p p e r   c o l l a r   h a v i n g   a 

p l a t e   on  the   u p p e r   s u r f a c e   p r o v i d i n g   r e c e s s e s   n o r m a l l y  

c e n t e r e d   o v e r   t he   o p e n i n g s   to  r e c e i v e   t h e   i n d i v i d u a l  
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" . w i u j ,   tuc  iuwer  L u n a r   p r o v i a i n g   a  p l u r a l i t y   o f  

c y l i n d r i c a l   o p e n i n g s   v e r t i c a l l y   a l i g n e d   wi th   t h e  

o p e n i n g   in  t he   f i r s t   c o l l a r ;   a  p l u r a l i t y   of  c y l i n d r i c a l  
l i f t e r   a s s e m b l i e s   s l i d a b l y   m o u n t e d   in  the  o p e n i n g s   i n  
the  u p p e r   and  l o w e r   c o l l a r s   f o r   moving   the   i n d i v i d u a l  

n o l d s   u p w a r d l y   and  d o w n w a r d l y ;   a  c i r c u l a r   f l a n g e   m e m b e r  
F ixed   to  t he   u p p e r   end  of  t he   s h a f t   and  h a v i n g   a 

P l u r a l i t y   of  h o l l o w   punch   m e m b e r s ,   each   punch   m e m b e r  

) e i n g   m o u n t e d   a b o v e   an  o p e n i n g   in  t he   u p p e r   c o l l a r  

nember  and  a d a p t e d   to  c o m p r e s s   the  i n d i v i d u a l   b a t c h e s  

)f  p l a s t i c   m a t e r i a l   ' i n s i d e   each   mold  member  to  form  a 
r l a t ,   c i r c u l a r   c l o s u r e   member  in  each  mold  when  e a c h  
i i f t e r   a s s e m b l y   is  moved  u p w a r d l y ;   and  an  a c t u a t o r  

i s s e m b l y   on  the   l o w e r   end  of  each   l i f t e r   a s s e m b l y .  

7.  The  a p p a r a t u s   of  C la im  1,  w h e r e i n   the   means  o f  

; u b p a r a g r a p h   e)  i n c l u d e s :   a  b a s e   wi th   a  h o l l o w   c o u p l i n g  
f i t h   a  c y l i n d r i c a l   s h a f t   e x t e n d i n g   t h e r e t h r o u g h ;   a  d r u m  

lember   m o u n t e d   on  the   s h a f t   fo r   r o t a t i o n   t h e r e w i t h ;   a 
l i sk   a t t a c h e d   to  t he   l o w e r   end  of  the   drum;  a  f i r s t  

' l a t e   member  m o u n t e d   on  the   u p p e r   s u r f a c e   of  the   d i s k  
nd  h a v i n g   r e c e s s e s   in  t he   p e r i p h e r y   to  r e c e i v e  

n d i v i d u a l   m o l d s ;   a  s e c o n d   p l a t e   moun ted   on  the  top  o f  
he  f i r s t   p l a t e   and  h a v i n g   r e c e s s e s   to  r e c e i v e  

l o s u r e s ;   g u i d e   members   f i x e d   to  the  h o l l o w   c o u p l i n g  
nd  p o s i t i o n e d   o p p o s i t e   t he   r e c e s s e s   in  the   f i r s t   a n d  

e c o n d   p l a t e   members   to  r e t a i n   the  mold  members   and  t h e  

l o s u r e s   w i t h i n   t he   r e c e s s e s ;   a  p l u r a l i t y   of  v e r t i c a l  

p e n i n g s   in  the  o u t e r   p o r t i o n   of  the   drum  v e r t i c a l l y  

l i g n e d   w i t h   r e c e s s e s   in  t he   f i r s t   and  s e c o n d   p l a t e  

e m b e r s ;   a  l i n e r   l i f t e r   a s s e m b l y   s l i d a b l y   mounted   i n  
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6  

7  

17  e a c h   o p e n i n g   in  t he   drum  f o r   l i f t i n g   t h e   l i n e r s   f r o m  

18  t h e   i n d i v i d u a l   molds   and  p l a c i n g   t he   l i n e r s   i n t o  

19  c l o s u r e s ;   and  a c t u a t i n g   means  f o r   r a i s i n g   and  l o w e r i n g  

20  e a c h   l i f t e r   a s s e m b l y .  

1  8.  The  a p p a r a t u s   of  C l a i m   7,  w h e r e i n   t h e   l i f t e r  

2  a s s e m b l y   i n c l u d e s :   an  o u t e r   t u b e   h a v i n g   a  l o w e r   e n d  

3  a d a p t e d   to  s e a t   on  an  i n d i v i d u a l   m o l d ;   t he   u p p e r   end  o f  

 ̂ t h e   t u b e   b e i n g   c o u p l e d   to  means  f o r   r a i s i n g   a n d  

 ̂ l o w e r i n g   t h e   t u b e ;   a  c y l i n d r i c a l   s h a n k   s l i d a b l y   m o u n t e d  

 ̂ 
in  t h e   t u b e   and  h a v i n g   a  l ower   end  a d a p t e d   to  a b u t   t h e  

7  
l i n e r   in  t h e   mo ld ;   t he   u p p e r   end  of  t h e   s h a n k   c o u p l e d  

8  to  means   f o r   r a i s i n g   and  l o w e r i n g   the   s h a n k ;   means  f o r  

9  a p p l y i n g   a  vacuum  to  t he   l o w e r   end  of  s h a n k   when  t h e  

10  l i n e r   is  r e m o v e d   f rom  the   mo ld ;   and  means  to  a p p l y   a i r  

11  p r e s s u r e   to  t he   l o w e r   end  of  the   s h a n k   when  t he   l i n e r  

12  is  p l a c e d   i n s i d e   the   c l o s u r e .  

1  9.  A  p r o c e s s   f o r   f o r m i n g   p l a s t i c   l i n e r s   a n d  

2  p l a c i n g   them  in  c l o s u r e s   c o m p r i s i n g :  

 ̂ a)  p l a c i n g   a  b a t c h   of  s o f t e n e d   t h e r m o p l a s t i c  

4  m a t e r i a l   i n t o   an  i n d i v i d u a l   m o l d ;  

5  b)  p r e s s i n g   t he   b a t c h   to  form  a  p l a s t i c  

6  c y l i n d r i c a l   c l o s u r e   l i n e r ;  

7  c)  r e m o v i n g   the   c l o s u r e   l i n e r   f rom  the   m o l d ;   a n d  

8  d)  p l a c i n g   the   l i n e r   in  a  c l o s u r e .  

1  10.  In  t h e   p r o c e s s   of  C la im  9  w h e r e i n   s t e p   a)  i s  

2  c a r r i e d   o u t   at   a  f i r s t   r o t a r y   t u r r e t ,   s t e p   c)  i s  

 ̂ c a r r i e d   ou t   at  a  s e c o n d   r o t a r y   t u r r e t ,   and  s t e p   c)  i s  

 ̂ c a r r i e d   ou t   at  a  t h i r d   r o t a r y   t u r r e t .  
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